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auma Acute Care Surg
ume 88, Number 4ealth-related quality of life (HRQL) is a key outcome in the evaluation of burn treatment. Health-related quality of life instru-
ments with robust measurement properties are required to provide high-quality evidence to improve patient care. The aim of this
review was to critically appraise the measurement properties of HRQL instruments used in burns.METHODS: A systematic search was conducted in Embase, MEDLINE, CINAHL, Cochrane, Web of Science, and Google scholar to reveal
articles on the development and/or validation of HRQL instruments in burns. Measurement properties were assessed using the
Consensus-based Standards for the selection of health Measurement Instruments methodology. A modified Grading of Recom-
mendations, Assessment, Development, and Evaluation analysis was used to assess risk of bias (prospero ID, CRD42016048065).RESULTS: Forty-three articles covering 15 HRQL instruments (12 disease-specific and 3 generic instruments) were included. Methodological
quality and evidence on measurement properties varied widely. None of the instruments provided enough evidence on their mea-
surement properties to be highly recommended for routine use; however, two instruments had somewhat more favorable measure-
ment properties. The Burn-Specific Health Scale—Brief (BSHS-B) is easy to use, widely accessible, and demonstrated sufficient
evidence for most measurement properties. The Brisbane Burn Scar Impact Profiles were the only instruments with high-quality
evidence for content validity.CONCLUSION: The Burn Specific Health Scale—Brief (burn-specific HRQL) and the Brisbane Burn Scar Impact Profile (burn scar HRQL)
instruments have the best measurement properties. There is only weak evidence on the measurement properties of generic HRQL
instruments in burn patients. Results of this study form important input to reach consensus on a universally used instrument to as-
sess HRQL in burn patients. (J Trauma Acute Care Surg. 2020;88: 555–571. Copyright © 2020 Wolters Kluwer Health, Inc. All
rights reserved.)LEVEL OF EVIDENCE: Systematic review, level III.
KEYWORDS: Burn in injuries; health-related quality of life; outcome; measurement properties; PROM.B ecause of the substantial advances in surgical and criticalcare management, the number of people surviving burns
has increased during the past few decades.1–3 As a result, more
patients have to deal with lifelong disabilities and disfigure-
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Copyright © 2020 Wolters Kluwer HThis has led to a shift in attention from clinician-led short-term
outcomes, such as improvement of survival, to longer-term
patient-centered outcomes of burn care focusing progressively
on physical and psychological sequelae.4–6 Therefore, perceived
health-related quality of life (HRQL) of burn patients has be-
come a key outcome in burn treatment.7,8 Health-related quality
of life is an outcome measure that reflects a patient's perception
of his or her health condition on physical, psychological, and so-
cial well-being after an injury or disease.9
Patient-reported outcome measurement of HRQL offers
an assessment of the patients' perspectives on burn care out-
comes and is therefore useful in decision-making. Along with
the variations in defining and operationalizing HRQL, a vari-
ety of patient-reported outcome measurement instruments
(PROMs) to evaluate HRQL is currently available.8,10 Mea-
surement instruments to assess HRQL after burn injury are
either generic (assessing general aspects of health) or disease-
specific (covering aspects that are specifically relevant for burn
patients), with benefits and disadvantages to the use of either
type. Generic instruments allow comparison with the general
population and other diseases, whereas burn-specific instru-
ments include disease-specific items and may thus be better
targeted to burn patients. Within burns, a subtype of burn-
specific instruments has been introduced: instruments that as-
sess the influence of burn scarring on HRQL.555
ealth, Inc. All rights reserved.
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Volume 88, Number 4Selecting the best instrument to evaluate HRQL after burn
injury requires the evaluation of specific instrument characteris-
tics, feasibility of use (e.g. availability, patient compliance), and
measurement properties. Measurement properties are quality as-
pects of a measurement instrument, such as reliability, validity,
or responsiveness and provide information whether the results
obtained by an instrument can be trusted. Health-related quality
of life instruments with robust measurement properties in burn
patients are required to draw valid conclusions about HRQL out-
comes and, ultimately, to provide high-quality evidence to im-
prove patient care. In this systematic review, the Consensus-
based Standards for the Selection of health Status Measurement
Instruments (COSMIN) methodology and guidelines10–12 are
used to critically appraise the measurement properties of HRQL
instruments used in burn patients.PATIENTS AND METHODS
This review was conducted according to the COSMIN
methodology and the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis statement.10,13 The protocol was
registered a priori in the International Prospective Register of
Systematic Reviews (CRD42016048065; https://www.crd.
york.ac.uk/prospero/display_record.php?RecordID=48065).
Literature Search
A systematic literature search (no date or language re-
striction) was conducted in Embase, MEDLINE, CINAHL,
Cochrane, Web of Science, and Google scholar on February
12, 2018. A medical librarian optimized the search strategy
and performed the systematic search. The search strategy
combined terms covering HRQL and the target population
(patients with burn injury) (Supplemental Digital Content,
http://links.lww.com/TA/B547). A combined library of the re-
trieved articles was created using Endnote, and duplications
were excluded. The reference lists of included studies were
hand searched for additional articles.
Article Selection and Data Extraction
Articles were included if they met the following criteria:
(1) written in English, (2) published as full-text articles in a
peer-reviewed journal, and (3) their purpose was the develop-
ment and/or evaluation of the measurement properties of instru-
ments that measure the construct HRQL in burn patients.
Relevant articles were selected on the basis of title by one re-
searcher (I.S.). Two researchers (C.M.L. and I.S.) independently
screened a random sample of 10% of the abstracts. Because
there was no disagreement between the reviewers, one reviewer
(I.S.) appraised the remaining abstracts. At a second stage, two
reviewers (C.M.L. and I.S.) assessed all full texts independently
to identify studies evaluating measurement properties. Conflicts
were resolved by consensus of the two reviewers and, if neces-
sary, discussion with a third reviewer (M.E.v.B.). Data on char-
acteristics of included studies and instruments, and results on
measurement properties were extracted independently by two re-
viewers (C.M.L. and I.S.) and cross-checked. Evidence tables
were used to summarize data.556
Copyright © 2020 Wolters Kluwer HAssessment ofMethodological Quality of Included
Studies
Two researchers (C.M.L. and I.S.) independently scored
all quality assessment steps described hereafter. Any discrepan-
cies were discussed and, if necessary, resolved with a third re-
viewer (M.E.v.B.). The COSMIN taxonomy was used to select
which measurement properties of an instrument were evaluated
(Table 1).15 Because there is no criterion standard for HRQL,
criterion validity was not considered. Individual articles may
comprise more than one study if they evaluate more than one
measurement property or the same measurement property for
more than one HRQL instrument. The COSMIN Risk of Bias
checklist was used to assess the methodological quality for each
study.10–12 Studies were stratified as having very good, adequate,
doubtful, or inadequate methodological quality. More detailed in-
formation on the COSMIN Risk of Bias checklist can be found
elsewhere (http://www.cosmin.nl).Assessment of Measurement Property Results
The result of each study on a measurement property was
rated against criteria for good measurement properties: suffi-
cient (+), insufficient (−), or indeterminate (?) (Table 1). Evi-
dence on relevance, comprehensiveness, and comprehensibility
(aspects of content validity) was derived from development
and content validity studies in which patients and/or profes-
sionals were involved. This was done first based on the methods
and results of the instrument development study; second, based
on each available content validity study of the specific instru-
ment; and third, based on the reviewer's own rating of the content
of the instrument (i.e., assessment of coverage of burn-specific
consequences, which was a subjective assessment of both re-
viewers on all items in each included HRQL instrument because
no precedent exists).14 If instruments were not freely available,
developers of the instrument were contacted. If they were not
willing to distribute the instrument, the review team could not
evaluate the content.
Regarding hypothesis testing and responsiveness, we
predefined that correlations with (domain scores of) other out-
come measurements that aim to measure related constructs
should be 0.30 or greater16 and there should be significant differ-
ences in scores between relevant subgroups. Subgroups were
based on the results of a previous systematic review on predic-
tors of HRQL in burn patients and involved factors determining
burn severity: percentage of total body surface area (TBSA)
burned, length of hospital stay, and the necessity of surgery.17
SYNTHESIS OF EVIDENCE AND
RECOMMENDATIONS
All results per measurement property of each HRQL in-
strument were checked for consistency, and seven were qualita-
tively summarized. These summarized results were evaluated
against the criteria for good measurement properties to produce
an overall rating (sufficient (+), insufficient (−), inconsistent (±),
or indeterminate (?)) for each measurement property of each
HRQL instrument.10 The focus was on the HRQL instrument
specifically, while in the previous steps the focus was on the
single studies.© 2020 Wolters Kluwer Health, Inc. All rights reserved.
ealth, Inc. All rights reserved.
TABLE 1. Definitions (Mokkink et al.14) and Criteria for Good Measurement Properties (Prinsen et al.10)
Domain
Measurement
Property Definition Rating Criteria
Reliability The degree to which the measurement is free from measurement error
Reliability
(extended definition)
The extent to which scores for patients who have not changed
are the same for repeated measurements under several
conditions
Internal consistency The degree of the interrelatedness among the items + At least low evidence for sufficient structural
validity and Cronbach α's ≥0.70 for each
unidimensional scale or subscale
? Criteria for “At least low evidence for sufficient
structural validity” not met
− At least low evidence for sufficient structural
validity and Cronbach α's ≥0.70 for each
unidimensional scale or subscale
Reliability The proportion of the total variance in the measurements which is due
to true differences between patients
+ ICC or weighted κ ≥0.70
? ICC or weighted κ not reported
− ICC or weighted κ <0.70
Measurement error The systematic and random error of a patient's score that is not attributed
to true changes in the construct to be measured
+ SDC or LoA < MIC
? MIC not defined
− SDC or LoA > MIC
Validity The degree to which an HRQL instrument measures the construct(s) it
purports to measure
Content validity The degree to which the content of an HRQL of life instrument is an adequate
reflection of the construct to be measured
Relevance The degree to which items in an HRQL instrument are relevant for the construct
of interest within a specific population and context of use
+ ≥85% of the items of the HRQL instrument fulfill
the criterion*
? No (or not) enough information available or quality
of (part of a) the study inadequate
− <85% of the items of HRQL instrument fulfill the
criterion
Comprehensiveness The degree to which key aspects of the construct are missing Idem relevance*
Comprehensibility The degree to which items are understood by patients as intended Idem relevance*
Construct validity The degree to which the scores of an HRQL instrument are consistent with
hypotheses based on the assumption that the HRQL instrument validly
measures the construct to be measured
Structural validity The degree towhich the scores of an HRQL instrument are an adequate reflection
of the dimensionality of the construct to be measured
+ CTT: CFA:CFI or TLI or comparable
measure >0.95 or RMSEA <0.06 or
SRMR <0.08
IRT/Rasch: no violation of unidimensionality
(CFI or TLI or comparable measure >0.95
or RMSEA <0.06 or SRMR <0.08)
and no violation of local independence
(residual correlations among the items after
controlling for the dominant factor <0.20
or Q3's <0.37) and no violation of
monotonicity (adequate looking graphs
or item scalability >0.30 and adequate
model fit: IRT, χ2 > 0.01; Rasch, infit
and outfit mean squares ≥0.5 and ≤1.5
or Z-standardized values >−2 and <2)
? CTT: not all information for + reported
IRT/Rasch: model fit not reported
− Criteria for + not met
Hypotheses testing Item construct validity + At least 75% of the result is in accordance with the
hypotheses2 or no differences between groups
reported3
? No correlations with instrument(s) measuring
related construct(s) or no differences between
groups reported4
− Criteria for + not met
Continued next page
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TABLE 1. (Continued)
Domain
Measurement
Property Definition Rating Criteria
Cross-cultural validity The degree to which the performance of the items on a translated or culturally
adapted HRQL instrument is an adequate reflection of the performance of
the items of the original version of the HRQL instrument
+ No important differences found between group
factors (such as age, sex, language) in multiple
group factor analysis or no important DIF for
group factors (McFadden's R2 < 0.02)
? No multiple group factor analysis or DIF analysis
performed
− Important differences between group factors or
DIF was found
Criterion validity The degree to which the scores of an HRQL instrument are an adequate
reflection of a criterion standard
+ Correlation with criterion standard ≥0.70 or
AUC ≥0.70
? Not all information for + reported
− Correlation with criterion standard <0.70 or AUC
<0.70
Responsiveness The ability of an HRQL instrument to detect change over time in the construct
to be measured
+ The result is in accordance with the hypothesis or
AUC ≥0.70
? No hypothesis defined (by the review team)
− The result is not in accordance with the hypothesis
or AUC <0.70.
1. + indicates sufficient; –, insufficient;?, indeterminate.
2. Correlations with instruments measuring the same construct >0.50 or at least 75% of the results are in accordance with the hypotheses.
3. Known groups were based on factors determining burn severity: percentage of total body surface area burned, length of stay, and surgery (yes or no).
4. No hypotheses defined.
*Criteria on relevance, comprehensiveness, and comprehensibility can be found on www.comsin.nl.
AUC, area under the curve; CFA, confirmatory factor analysis; CFI, comparative fit index; CTT, classical test theory; DIF, differential item functioning; ICC, intraclass correlation coeffi-
cient; IRT, item response theory; LoA, limits of agreement; MIC, minimal important change; RMSEA, root mean square error of approximation; SDC, smallest detectable change; SRMR, stan-
dardized root mean residuals; TLI, Tucker-Lewis index.
Legemate et al.
J Trauma Acute Care Surg
Volume 88, Number 4The Grading of Recommendations, Assessment, Devel-
opment, and Evaluation approach was used to grade the quality
of the evidence, determining the trustworthiness of the summa-
rized results. For content validity, the evidence quality could
be downgraded because of risk of bias (as determined using
the COSMIN Risk of Bias checklist), inconsistency of results
across studies and indirectness (i.e., evidence from different pop-
ulations) (Supplemental Digital Content 2, http://links.lww.com/
TA/B547). For the other measurement properties, the evidence
quality could be downgraded because of risk of bias, imprecision
(i.e., low sample size), inconsistency, and indirectness (Supple-
mental Digital Content 2, http://links.lww.com/TA/B547).10
To come to an evidence-based and transparent recommen-
dation, the instruments were categorized in three categories.10
According to the COSMIN guidelines, instruments with suffi-
cient content validity and sufficient internal consistency can be
recommended for use (category A), PROMs can have the poten-
tial to be recommended for use (category B), and PROMs with
high-quality evidence for an insufficient measurement property
should not be recommended for use (category C).10 The
COSMIN guidelines indicate that if all instruments fall in cate-
gory B, the most important property of a measurement instru-
ment is content validity, followed by structural validity and
internal consistency. Subsequently, the results of the other mea-
surement properties should be considered.
In addition, information on feasibility was appraised to de-
termine the feasibility of use, so recommendationswould not only
be based on the measurement properties. Important aspects of558
Copyright © 2020 Wolters Kluwer Hfeasibility were defined as length of the instrument, completion
time, and ease of score calculation and access fee of an instrument.RESULTS
Of the 7,246 records identified, 43 articles were consid-
ered eligible for assessment (Fig. 1, Table 2). These 43 articles
evaluated 15 different HRQL instruments. Most articles studied
more than one measurement property; the included articles com-
prised 118 separate studies. Of the HRQL instruments identi-
fied, 3 were generic, and 12 were disease specific. Of these 12
instruments, 4 instruments measured the impact of burn scarring
on HRQL (Table 3). Six instruments were specifically devel-
oped for the use in children (one generic, five disease specific,
of which three on burn scarring). The most frequently appraised
instruments were all burn-specific HRQL instruments: the
Burns Specific Health Scale—Brief (BSHS-B16,31–49), Burn
Specific Health Scale—Abbreviated (BSHS-A26–30), and Burn
Specific Health Scale—Revised (BSHS-R50–53) (Table 2;
Supplemental Digital Content 3). Of the instruments that were
specifically for the use in children, the Burn Outcome
Questionnaire 5 to 18 (BOQ 5–18 y) was the one most
frequently appraised22–24 (Table 2; Supplemental Digital Content
3, http://links.lww.com/TA/B547).
General characteristics of the included articles and instru-
ments are summarized in Table 2 and Table 3, respectively.16,18–59
Table 3 also includes feasibility aspects of each HRQL instrument.© 2020 Wolters Kluwer Health, Inc. All rights reserved.
ealth, Inc. All rights reserved.
Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-analysis flow diagram demonstrating the identification and
screening of studies for inclusion.
J Trauma Acute Care Surg
Volume 88, Number 4 Legemate et al.The most commonly assessed measurement properties
were internal consistency, hypotheses testing, and reliability.
No study assessed measurement error. Methodological quality
and evidence on measurement properties were variable (Supple-
mental Digital Content 3, http://links.lww.com/TA/B547).
Table 4 presents the results of the best evidence syntheses.
All instruments were categorized as level B instruments: PROMs
that have the potential to be recommended based on their mea-
surement properties.
Measurement Properties of Generic HRQL
Instruments
The three generic HRQL measurement instruments in-
clude the EuroQol 5 dimensions (EQ-5D), the 47-item short
form Infant Toddler Quality of Life Questionnaire (ITQOL-
SF47), and the 36-item short form survey (SF-36). There was
only weak evidence on the measurement properties of generic
HRQL instruments in burns. The comprehensiveness of all of
these instruments was rated insufficient because these instru-
ments did not cover all the aspects of HRQL that are relevant
to patients with burn injury (e.g., problems related to scarring).
There was high-quality evidence for sufficient hypotheses test-
ing for construct validity of the EQ-5D and SF-36, but studies
on other measurement properties in burns were lacking.16,56,58© 2020 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2020 Wolters Kluwer HBoth scales are widely available and especially the SF-36 is
widely applied within the field of burns.8 In terms of feasibility,
a limitation of the SF-36 is the license fee. Structural validity and
internal consistency of the ITQOL-SF47 were studied, but both
were rated as indeterminate.57
Measurement Properties of Burn-Specific HRQL
Instruments
The 12 disease-specific HRQL instruments were as fol-
lows: the Brisbane Burn Scar Impact Profile (BBSIP) for adults,
BBSIP for children 8 to 18 years, BBSIP for caregivers of chil-
dren younger than 8 years, BBSIP for caregivers of children 8 to
18 years, BOQ 0 to 4, BOQ 5 to 18 years, Burn Specific Health
Scale (BSHS), BSHS-A, BSHS-B, BSHS-R, Dermatology Life
Quality Index, and the Young Adult Burn outcome Question-
naire (YABOQ) (Table 3).
The different versions of the BBSIP focus on the impact
of burn scarring on HRQL and are the only instruments with
moderate to high-quality evidence for sufficient content validity,
which is the most important measurement property according to
the COSMIN guideline. The BSHS-B is the only instrument
with high-quality evidence for internal consistency, which is
(together with structural validity) the second important measure-
ment property according to the COSMIN guideline. Therefore,559
ealth, Inc. All rights reserved.
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other instruments, it is of note that these are not necessarily inad-
equate but that their measurement properties are merely not or
scarcely investigated in literature.
Brisbane Burn Scar Impact Profile
The BBSIP was developed in 2013 to assess burn scar–
specific HRQL in burn patients at risk of or with burn scars.18
Multiple versions were developed for different age groups
(Table 3). International scar management experts and patients
were involved in the development of the items, and cognitive in-
terviews were done to understand how patients interpreted the
items.18 Nevertheless, the overall rating of comprehensiveness
was judged to be doubtful for all versions because patients were
not asked about the comprehensiveness of the final developed
forms. Other content validity studies were not encountered.
BBSIPAdult Version
The adult versions of the BBSIP consists of 66 items di-
vided into 7 subscales (Table 3). One study reported that
Cronbach αwas 0.7 or greater for all subscales,19 but the quality
of the study was rated doubtful and the overall rating of internal
consistency was indeterminate because there were no studies on
structural validity (Supplemental Digital Content 3, http://links.
lww.com/TA/B547; Table 4). Reliability and hypotheses testing
for construct validity were sufficient; however, the evidence was
graded as moderate as a consequence of downgrading for risk of
bias (i.e., only one study of adequate quality was available). One
study provided high-quality evidence for sufficient responsiveness.
BBSIP Child Versions
The version of the BBSIP for children 8 to 18 years con-
sists of 58 items divided into 7 subscales. The BBSIP for care-
givers of children younger than 8 years and the BBSIP for
caregivers of children 8 to 18 years both comprise an extra sub-
scale to measure parent and family concerns and consist of 58
and of 62 items, respectively.18 No studies on other measure-
ment properties of the child or caregiver versions of the BBSIP
were revealed in our systematic search.
Regarding the feasibility of the different versions of the
BBSIP, currently, all versions are only available in English, but
validated translation studies may emerge in the future. To reach
the level A status, it is vital that structural validity is assessed to
determine if the item on the scales sufficiently measures the
same construct.
Burn-Specific Health Scale—Brief
The 40-item BSHS-B was derived from items of the
BSHS and BSHS-R in 2001.29,35,51 Despite a development pro-
cess that involved patients and featured a pilot study, compre-
hensibility was the only aspect of content validity that was
rated sufficient (Table 4).
Relevance and comprehensiveness of the BSHS-B were
rated inconsistent as a result of conflicting results of multiple
studies (Supplemental Digital Content 3, http://links.lww.com/
TA/B547).31–46,48,49 The BSHS-B consists of nine subscales
that have been confirmed in one study that used confirmatory
factor analysis with an adequate sample size, which was there-
fore of very good quality.45 Nevertheless, some studies that were© 2020 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2020 Wolters Kluwer Hof inferior quality because they used exploratory factor analysis
and/or had an inadequate sample size showed other results, and
therefore, the overall quality of structural validity was graded
moderate.33,38 The BSHS-B carries high-quality evidence for
sufficient internal consistency, reliability, and very low–quality
evidence for sufficient cross-cultural validity. Furthermore,
moderate quality evidence for sufficient hypotheses testing for
construct validity was found.
The BSHS-B carries the best evidence for sufficient mea-
surement properties (Table 4). It has been studied extensively
(Table 1), resulting in good-quality evidence for sufficient struc-
tural validity, internal consistency, and cross-cultural validity.
The instrument is relatively short and freely available in 14 lan-
guages. Nevertheless, there is only low to moderate evidence on
sufficient content validity (which is the most important measure-
ment property according to the COSMIN guidelines). Of note is
that especially relevance and comprehensives of the BSHS-B
should therefore be investigated further.
DISCUSSION
This systematic review provides a comprehensive over-
view of all available studies on measurement properties of in-
struments used to assess HRQL in burn patients. Recently
updated, consensus-based standards, developed by the COMSIN
initiative,10,11,15 were used to ascertain sufficient quality of this
review. This review comprised 118 different studies on the mea-
surement properties of 15 different instruments. The methodo-
logical quality of the studies varied widely. Most of the
measurement properties reported in the studies were rated suffi-
cient; only 11 (9%) were rated insufficient (Supplemental Digi-
tal Content 3, http://links.lww.com/TA/B547), which might
indicate publication bias because positive results are more likely
to be published.
According to the COSMIN guidelines, PROMs with evi-
dence for sufficient content validity and at least low-quality evi-
dence for sufficient internal consistency can be recommended
for use and results obtained with these PROMs can be trusted.10
None of the instruments provided enough evidence on their mea-
surement properties to be highly recommended for routine use.
All instruments were categorized as level B instruments:
PROMs that have the potential to be recommended based on
their measurement properties. Further validation studies are
needed before one instrument can be highly recommended, al-
though two instruments (the BSHS-B and the different versions
of the BBSIP) currently have favorable measurement properties
compared with the rest.
The BSHS-B was studied most and possessed the stron-
gest evidence for sufficient quality of most of the measurement
properties assessed. Moreover, it seemed the most feasible in-
strument as is relatively short and freely available in 14 lan-
guages. However, the analysis of content validity showed that
adding items or item refinement seems necessary before the
BSHS-B can be highly recommended. Inconsistency in the re-
sults of content validity studies made it difficult to define the
true gaps in the content of its items. Further validation of the
content should therefore be obtained by systematically asking
patients and professionals (e.g., clinicians, researchers) about
the relevance and comprehensiveness of the items. Also, data563
ealth, Inc. All rights reserved.
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TABLE 4. Evidence Synthesis (Rating and Quality of the Evidence) on Measurement Properties of HRQL After Burn Injury
Content Validity Internal Structure Construct Validity
Relevance Comprehensiveness Comprehensibility
Structural
Validity
Internal
Consistency Reliability
Hypotheses
Testing
Cross-
cultural
Validity Responsiveness Category†
Generic instruments
EQ-5D +
Very low
−
Very low
+
Very low
+
High
B
SF-36 +
Very low
−
Very low
+
Very low
+
High
B
ITQOLSF-
47*
+
Very low
−
Very low
+
Very low
?
Moderate
?
High
B
Disease-specific instruments
BBSIP
(adults)
+
High
+
Moderate
+
High
?
Low
+
Moderate
+
Moderate
+
High
B
BBSIP
(caregivers
0–8 y)*
+
High
+
Moderate
+
High
B
BBSIP
(caregivers
8–18 y)*
+
High
+
Moderate
+
High
B
BBSIP
(children
8–18 y)*
+
High
+
Moderate
+
High
B
BOQ 0–4* ±
Moderate
+
Very low
+
Very low
?
Moderate
?
Moderate
+
Moderate
−
Moderate
B
BOQ 5–18* +
Moderate
±
Low
±
Moderate
?
High
±
Moderate
−
Low
B
BSHS ?
Very low
B
BSHS-A +
Very low
+
Very low
±
Low
?
Low
+
High
+
High
B
BSHS-B ±
Moderate
±
Low
+
Moderate
+
Moderate
+
High
+
High
+
Moderate
+
Very low
B
BSHS-R +
Very low
−
Very low
+
Very low
?
Moderate
?
High
+
Moderate
B
DLQI† ±
Very low
+
Very low
±
Very low
?
Moderate
?
Low
B
YABOQ ±
Very low
+
Very low
+
Very low
?
Very low
?
Low
?
Very low
B
Rating of evidence: Results were qualitatively summarized in an overall conclusion that was either sufficient (+), insufficient (−), inconsistent (±), or indeterminate (?).
Quality of evidence: The quality of the evidence contributing to rating of resultswas graded according to themodified GRADE approach adapted for this type of review into: high, moderate,
low, or very low. + indicates sufficient; –, insufficient; ±, moderate;?, indeterminate.
*Developed for the use in children with burns.
†A, PROMs that have the potential to be recommended as the most suitable PROM for the construct and population of interest (HRQL instruments with evidence for sufficient content
validity (any level) and at least low quality for sufficient internal consistency). B, PROMs that may have the potential to be recommended, but further validation studies are needed (HRQL
instruments categorized not in A or C). C, PROMs that should not be recommended (HRQL instruments with high-quality evidence for an insufficient measurement property).10
GRADE, Grading of Recommendations, Assessment, Development, and Evaluation.
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Volume 88, Number 4on measurement error of the BSHS-B are lacking and should be
investigated to determine if the measurement errors are small
enough to obtain important differences in change scores and to
determine the importance of (change) scores in an individual.
The four versions of the BBSIP were more recently devel-
oped than the other HRQL instruments. Hereby, the developers
of these instruments were the only one able to use modern
state-of-the-art methods to develop the instruments (Supplemen-
tal Digital Content 3, http://links.lww.com/TA/B547).18,62 This
may have contributed to the fact that these were the only instru-
ments that met the high standards for high-quality PROM devel-
opment and content validity. It is of note to mention that the568
Copyright © 2020 Wolters Kluwer HBBSIP versionswere developed tomeasureHRQL for people at risk
of or with burn scars; all questions are asked in relation to scarring,
while domains like work and daily activities or emotional reactions
may be also influenced byother trauma-related factors and not all pa-
tients may (only) suffer from scarring.14,18,19 The BBSIP versions
have to be translated and validated further before they can be highly
recommendedbasedon theirmeasurement properties. The outcomes
of the questionnaires are the sum score of all items divided by the
number of completed items. Future studies should preferably focus
on structural validity to determine if this method allows for a mean-
ingful interpretation of scores and to identify whether or not treat-
ment effects are influenced by some scales or items and not others.© 2020 Wolters Kluwer Health, Inc. All rights reserved.
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Volume 88, Number 4 Legemate et al.All other instruments showed moderate to very low–
quality evidence for the aspects of content validity. This was
likely the result of poorly performed development studies (no
patient involvement or insufficiently sized qualitative interview
groups) and a general paucity of studies that analyzed the con-
tent of the instruments. Regarding the other measurement prop-
erties of the other instruments, it is of note that these are not
necessarily inadequate, but they are merely not or scarcely inves-
tigated in literature.
The generic instruments EQ-5D and SF-36 are helpful for
making a comparison with population norms and other patient
groups.8 Both instruments score moderate to high-quality evi-
dence for sufficient hypotheses testing, which suggests that
these instruments can adequately determine differences between
groups that differ in burn severity.16,56,58 However, they seem to
miss important content that is relevant for patients after burns;
items related to scarring (self-esteem, stigmatization, physical
appearance) are missing. Therefore, it cannot be assured that
the patient's perspective on HRQL is comprehensively captured
in the outcomes.
Burn injury comprises a wide range of patients with mild
to severe injury and can affect all domains of physical, psycho-
logical, and social functioning.14,63 Unfortunately, there is no
consensus on what items should be included in an instrument
to measure HRQL after burn injury.14 Apart from further studies
on the measurement properties of the identified instruments,
there is a need to reach consensus on the definition of HRQL
for burn patients, as well as on the best instrument to measure
HRQL. In a broader perspective, it would be valuable to come
to worldwide consensus on a core outcome set (COS) (agreed
minimum set of outcomes) that should be measured in burn pa-
tients. Former studies found that a variety of different PROMs
have been used to assess a range of outcomes, which covered
psychological and physical health domains.64,65 Recently, the
development of a COS for clinical trials in burns has been initi-
ated by Young et al.,66 proposing HRQL as one of the outcomes.
The combination of the COSMIN Risk of Bias checklist and
criteria for good measurement properties to form a summary
of the evidence base for each PROM is crucial to determine
which outcome measurement instruments should be included
in a COS. Results of current review can therefore guide these
recommendations.67
Limitations
The COSMIN risk of bias checklist and criteria for good
measurement properties are strict, require high standards for
reporting, and call for distinct reporting of results. Some of the
studies may be of higher quality than rated in this review as a re-
sult of incomplete reporting, even though researchers may per-
form extensive studies. In addition to the quality of
measurement instruments, the specific construct as measured
by the measurement instrument, feasibility, and interpretability
are important aspects when selecting the most suitable measure-
ment instruments. In Table 3, we described the completion time
and aspects of feasibility, but the assessment of interpretability
(e.g., floor and ceiling effects, minimal important changes) went
beyond the scope of this review. Current review focused on in-
struments that aimed to measure HRQL. As a consequence,
other PROMs that may assess only specific aspects of HRQL© 2020 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2020 Wolters Kluwer Hhave not been included. For example, the Life Impact Burn Re-
covery Evaluation profile that aims to measure social participa-
tion includes items on social role and personal relationships,
which may also be important to measure HRQL.68
CONCLUSIONS
This is the first systematic review to critically appraise the
measurement properties of instruments that measure HRQL af-
ter burn injury using internationally accepted standards. It
showed that the BSHS-B (burn-specific HRQL) and the BBSIP
(burn scar HRQL) instruments have the best measurement prop-
erties compared with other burn-specific HRQL instruments
and that there is only weak evidence on the measurement prop-
erties of generic HRQL instruments in burns. This systematic re-
view provides guidance on the HRQL instrument with the best
measurement properties. There is a need for consensus on what
specific symptoms or aspects are relevant and need to be in-
cluded in an instrument to comprehensively assess HRQL after
burn injury. The overview provided in this review forms impor-
tant input to reach consensus on a universally used instrument to
assess HRQL in burns. In time, this will ultimately provide high-
quality evidence to improve patient-centered care.
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